Distance from the coronary ostium to the culprit lesion in acute ST-elevation myocardial infarction and its implications regarding the potential prevention of proximal plaque rupture.
Shorter distances from the coronary ostia to culprit lesions have been associated with a higher incidence of adverse outcomes in ST elevation acute myocardial infarction (STEMI). As drug-eluting stents are associated with low rates of restenosis and formation of a stable intima, we sought to develop a mathematical model to estimate how far down the coronary artery a drug-eluting stent would have to be placed to theoretically mitigate the risk of proximal plaque rupture. Distances from the ostia to the end of the culprit lesions were planimetered in 1,914 patients from the TIMI 14, INTEGRITI, FASTER and ENTIRE/TIMI 23 trials. The first 60 mm of the coronary artery contained 75% of STEMI culprit lesions. The median distance from the vessel ostium to the end of the culprit lesion was 43 mm (mean 50 +/- 34) and the relative distance from the vessel ostium to the end of the lesion was 29% (mean 33 +/- 17%) of the total culprit artery length. Diabetes was the only baseline clinical characteristic associated with a longer absolute distance to the end of the culprit lesion (46 mm vs. 43 mm, p = 0.03) as well as relative to total artery length (31% vs. 29%, p = 0.04). Median distances from the artery ostium to the end of the culprit lesion were shortest among the left anterior descending culprits (40 mm), followed by circumflex lesions (43 mm) and then right coronary artery lesions (47 mm, 3-way p < 0.0001). The majority of culprit lesions in STEMI are contained within the proximal 30% of the major epicardial coronary arteries, but the distance varies depending upon which epicardial artery is involved. Cumulative distribution functions are presented to allow estimation of the percent of culprit lesions lying proximal to any given distance from the ostium to model the feasibility of prophylactic drug-eluting stenting to minimize the risk of subsequent proximal plaque rupture.